In order to try to identify a simple criterion, which could be used as an objective aid in the interpretation of gastric cytology specimens, a retrospective study of the characteristics of benign atypical and malignant epithelial cells was carried out. From this Accepted for publication 21 October 1981 subjective study, the single most valuable feature appeared to be an alteration in intercellular relationships. The diagnostic accuracy of cell distribution patterns was therefore examined, as this was the component of intercellular relationship which could be analysed objectively.
The examination of endoscopically collected cytology specimens is now an established diagnostic procedure during the investigation of patients with gastric disease. Brushing is the most widely used sampling technique,1-4 direct vision lavage5 6 and biopsy touch smear cytology4 7-9 are additional methods. However, accurate cytological diagnosis can sometimes be difficult, irrespective of the sampling technique. Although in very occasional cases, equivocal cytological findings may be the reflection of severe epithelial dysplasia,10 11 the great majority of difficulties do not arise for this reason. Most problems in the interpretation of gastric cytology are due to two far more common causes. Firstly, marked cellular changes are seen in cytological specimens from benign conditions, such as gastritis and peptic ulcer,'213 which on histology show only inflammatory or degenerative changes not amounting to severe dysplasia. Secondly, cells from gastric adenocarcinomas display a wide variety of morphological appearances.'4 A cytological specimen can appear puzzling for either of these reasons, yet correct interpretation is essential for patient management.
In order to try to identify a simple criterion, which could be used as an objective aid in the interpretation of gastric cytology specimens, a retrospective study of the characteristics of benign atypical and malignant epithelial cells was carried out. From this Accepted for publication 21 October 1981 subjective study, the single most valuable feature appeared to be an alteration in intercellular relationships. The diagnostic accuracy of cell distribution patterns was therefore examined, as this was the component of intercellular relationship which could be analysed objectively.
Material and methods
The specimens studied were those collected during a previous trial of gastroduodenal cytology.4 From a total of 329 patients, 303 had specimens collected from the stomach. The original subjective cytology reports had classified the specimens as normal; showing benign atypia of mild, moderate or severe degree; or malignant, with small or large numbers of malignant cells. "Suspicious" or inconclusive reports were not issued, as a definitive diagnosis was one of the requirements of the trial protocol. The final diagnosis was benign in 248 cases and malignant in 55. The benign diagnoses were substantiated by a period of follow-up ranging from two to four years and the malignant cases were all verified by histology. Six of the tumours were non-epithelial or of uncertain primary origin and these were excluded from the present study. The remaining malignant tumours were all primary adenocarcinomas. There was one case with false-negative cytology, due to sampling error, among these and this was also deleted. A total of 296 cases (248 benign and 48 malignant) was there-fore available for retrospective study.
fn the original trial4 both brush and biopsy touch smear cytology specimens were examined. Cellular detail was better in the touch smears than the brushings, due to the smaller quantity of contaminating debris. The "best" biopsy touch smear specimen was therefore selected from each case. The incidence and severity of the cellular characteristics listed in Table I were subjectively assessed for each of the four categories: mild, moderate and severe benign atypia and malignancy. Specimens containing small and large numbers of malignant cells were considered together. From this subjective review, it appeared that alteration in cell distribution pattern was a feature, which could possibly be used as an objective discriminating factor between benign and malignant specimens.
To test the validity of this hypothesis, the cell distribution pattern on the 296 slides was examined "blind," without knowledge of the previous cytological classification. Table 4 gives the median percentages for each of the four benign classes (normal, mild, moderate and severe benign atypia) compared with malignancy.
There was found to be a significant difference in the median values of the distribution of both single cells (p < 0 001) and large groups (p < 0-01), not only between benign and malignant specimens overall, but also between severe benign atypia and malignancy, the distinction which causes most problems during routine reporting. In both instances the difference was greater for the distribution of single cells than for large groups. The frequency distribution of single cells in all the 190 benign cases in comparison with the 41 malignant cases is shown in Fig. I and the frequency distribution in the 30 cases of severe benign atypia in comparison with malignancy is shown in Fig. 2 . The data for the region where the values for benign and malignant overlap is shown in greater numerical detail in The majority of carcinomas display gross stigmata of malignancy c nd the "overall disturbance" of morphology occurs on a progressive scale through mild, moderate and severe benign atypia to malignancy. However, the degree to which each abnormal characteristic develops shows such variation that no single purely morphological feature was identified which could be used as a constant discriminating factor between benign and malignant specimens. This is in keeping with the findings of Kalnins et al15 based on discriminant function and multiple regression analysis by computer of variable morphological factors in cells arising from gastric carcinomas.
A group I characteristic may occasionally be less pronounced in malignancy than in severe benign atypia. For example, anisocytosis and anisonucleosis are less pronounced in the small cell anaplastic type of cellular picture associated with Lauren's diffuse carcinoma,'6 17 than in groups of cells arising from the regenerating edges of occasional benign ulcers. The cellular changes in group 2, though not seen in mild atypia, occur to such a variable degree both in benign and malignant lesions that they are un- The objective assessment of the cell distribution pattern in the 231 specimens examined confirmed the subjective impression that malignant specimens contained greater numbers of single cells and fewer groups of cells than benign specimens. Furthermore, this difference remained significant even when severe atypia and malignancy were compared. The sensitivity (95 1 %) and specificity (99*5%O) of the observation that more than 20% single cells indicates malignancy are sufficiently high for this measurement to be clinically useful when assessing specimens with equivocal cellular changes. Two specimens, which contained large numbers of undifferentiated (bare nuclei) malignant cells, gave false-negative results. The nuclei of both these tumours, however, showed extreme chromatin abnormalities and neither would have presented any difficulty on routine screening. The nuclear structure must therefore always be carefully scrutinised in specimens with a high count of bare nuclei, so that undifferentiated malignant cells are separated from bare nuclei due to cytolysis.
The specimens from the 30 cases with severe benign atypia were, as expected, from patients with chronic atrophic gastritis or from the regenerating edges of gastric ulcers. In one case there was an associated hyperplastic polyp and in another an abnormal gastric fold. We agree with Husain et al20 that this is a group of patients who require special identification and follow-up. The cases in the present series were followed for a period ranging from two to four years and none has developed carcinoma. However "pick out" true epithelial dysplasia from the cytological atypias and thus help to identify the "high risk" patient, who requires vigilant observation.
The altered cell distribution seen in malignant specimens is due to the reduced mutual adhesiveness of malignant cells first noted by Coman in 1944,21 in connection with squamous cell carcinomas. Study of the ultrastructure and surface properties of tumour cells has subsequently greatly expanded this observation and shown that a wide variety of factors determine cell to cell adhesion.
Estimation of cell distribution pattern in biopsy touch smears is an easy test, which can be carried out with routine equipment. In this study it proved helpful in the interpretation of gastric cytology, although it was recognised that a theoretical problem could arise with a very poorly differentiated or undifferentiated tumour. Further studies on brush specimens and in cases of severe epithelial dysplasia might reveal extended applications of the method.
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